An appraisal of multiple NADPH binding-site models proposed for cytochrome P450 reductase, NO synthase, and related diflavin reductase systems.
The diflavin reductases exemplified by mammalian cytochrome P450 reductase catalyze NADPH dehydrogenation and electron transfer to an associated monooxygenase. It has recently been proposed that double occupancy of the NADPH dehydrogenation site inhibits the NADPH to FAD hydride transfer step in this series of enzymes. This has important implications for the mechanism of enzyme turnover. However, the conclusions are drawn from a series of pre-steady-state stopped-flow experiments in which the data analysis and interpretation are flawed. Recent data published for P450-BM3 reductase show a decrease in the rate constant for pre-steady-state flavin oxidation with increasing NADP(+) concentration. This is interpreted as evidence of inhibition by multiple substrate binding. A detailed reanalysis shows that the data are in fact consistent with a simple single-binding-site model in which reversible hydride transfer causes the observed effect. Data for the related systems are also discussed.